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Weight management is a salient issue for women. Studies of behavioral, pharmacological 
and surgical interventions indicate that women comprise the majority of patients 
presenting for weight-loss treatment. In this review we discuss the health impact of obesity 
for women, review behavioral treatments for adult overweight and obesity, and address 
topics of particular relevance for women, including concerns that weight-loss treatment 
may precipitate the development of eating pathology, as well as time periods of high risk 
for weight gain such as pregnancy and menopause. 
Health impact of obesity & 
modest weight loss
Approximately 62% of adult women in the USA
are overweight or obese (body mass index [BMI]
≥25 kg/m2), with over half of these classified as
obese (BMI ≥30 kg/m2) [1]. This poses a signifi-
cant public health burden, since obesity is associ-
ated with increased risk of Type 2 diabetes,
cardiovascular disease and death (Table 1) [2–8]. In
addition, obesity increases the risk of developing
cancer [9–11] and for women this includes gyneco-
logic [12] and postmenopausal breast cancer [13].
Women who are overweight or obese are more
likely to experience reproductive disorders [14],
obstetric complications [15,16], urinary inconti-
nence [17] and depression [18,19]. While obesity
significantly impacts length and quality of life for
all persons, epidemiological data suggest that
obese women experience a disproportionate bur-
den of obesity-related disease as evidenced by dif-
ferences in health-related quality of life and late-
life mortality compared with men [20]. For exam-
ple, obese women report greater impairment in
areas of physical and social function, vitality, self-
esteem and lower overall health-related quality of
life compared with obese men [20–22], morbidity
studies suggest that the association between
obesity and certain medical conditions (e.g.,
Type 2 diabetes and depression) appears stronger
for women than for men [18,23,24], and data from
a nationally representative sample of US adults
reveal that after the age of 45 years, obesity has a
greater impact on mortality for women than
men [20]. 
Weight loss is recommended for individuals
who are obese or those who are overweight with
two or more risk factors, including (but not lim-
ited to) hypertension, high cholesterol, Type 2
diabetes, physical inactivity and smoking [25].
Modest weight loss of 7–10% of body weight
among overweight and obese individuals has sig-
nificant health benefits, including reductions in
blood pressure, total cholesterol and triglycerides,
increased cardiorespiratory fitness and improve-
ments in health-related quality of life [26–28]. The
strongest evidence to date of the benefits of mod-
est weight loss for prevention of disease comes
from the Diabetes Prevention Program [29]. In
this study, 3234 overweight or obese individuals
(68% female) with impaired glucose tolerance
were randomly assigned to one of three groups:
an intensive lifestyle intervention focused on
changing eating and exercise behaviors, met-
formin (a diabetes medication), or placebo. Par-
ticipants in the lifestyle program achieved a 7%
weight loss at 6 months and maintained a 5%
weight loss at 3 years [30]. This modest weight loss
reduced the incidence of diabetes by 58% com-
pared with placebo and was significantly more
effective than metformin. The benefit of weight
loss in the prevention of Type 2 diabetes was also
demonstrated by Tuomilehto and colleagues [31].
Furthermore, intentional weight loss has been
associated with a reduced risk of certain cancers
among postmenopausal women [32], as well as
improvements in reproductive functioning [33],
urinary incontinence [34] and depression [35].
Behavioral weight-loss treatment
Overview of treatment components & 
structure of treatment
Behavioral weight-loss treatments (also called
lifestyle interventions or standard behavioral
treatment [SBT]) focus on changing diet and
physical activity (PA) to promote weight loss and
weight-loss maintenance [36]. These programs
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have become relatively standardized and are
generally administered using manuals that
describe treatment goals and procedures (e.g.,
the Diabetes Prevention Program manual [37]
or the Lifestyle, Exercise, Attitudes, Relation-
ships and Nutrition (LEARN) Program for
Weight Management 2000 [38]). Treatment is
typically conducted in closed groups of
10–20 patients with 60–90 min sessions held
weekly for 20–24 weeks. Many programs con-
tinue biweekly sessions for another
20–52 weeks to facilitate improved weight-loss
maintenance [39]. Sessions are typically led by a
multidisciplinary team including behavioral
psychologists, dieticians and exercise physiolo-
gists and include structured lessons on nutri-
tion education, PA and behavioral skills. Group
treatment has been shown to produce greater
weight losses than individual treatment and to
be as effective in improving psychological
functioning [40]. 
The goal of standard behavioral programs is a
10% reduction from starting weight, with a
weekly weight loss goal of 0.5–1.0 kg/week [36].
Patients typically achieve this goal within the
first 6 months, and then focus on maintenance.
In order to achieve a 10% weight loss, patients
are prescribed specific goals for dietary intake
and PA (Box 1). Most behavioral programs
emphasize a moderately restricted calorie diet
(1200–1500 kcal/day) with no more than
20–30% calories from fat. Nutrition lessons
help patients achieve this goal by teaching a
variety of skills including how to make healthy
food choices, read food labels and prepare
healthy, low-calorie foods. PA is generally
focused on moderate-intensity aerobic exercise
such as brisk walking. Patients are encouraged
to gradually increase their exercise to at least
150–200 min/week and to increase their overall
lifestyle activity (e.g., taking stairs instead of the
elevator, parking further from one’s destina-
tion). Lessons on PA teach patients about the
benefits of being active, exercise safety, types of
exercise and the distinction between lifestyle
activity and programmed activity, in which
time is set aside for the purpose of exercise. 
To change eating and exercise, patients are
taught behavioral skills including self-monitor-
ing, stimulus control, goal setting, problem
solving and relapse prevention. Self-monitor-
ing is an essential part of behavioral weight-
loss programs. Throughout treatment, individ-
uals are instructed to keep daily records of cal-
orie and fat content of food and beverages
consumed, duration of PA and body weight.
Such detailed monitoring increases patients’
awareness of the types and amount of food
they consume and highlights problematic eat-
ing patterns. Regular self-weighing gives
patients important information regarding their
weight and allows them to observe how their
weight is influenced by their eating and exer-
cise. Greater consistency in self-monitoring has
been associated with improved weight loss and
maintenance [41,42]. 
Table 1. Health consequences of obesity.
Health condition/illness Author Ref.
Type 2 diabetes Hu et al. [2]
Cardiovascular disease Kurth et al., Field et al. [3,4]
Colon cancer Ford et al., Lin et al. [9,11]
Pancreatic cancer Larsson et al. [10]
Urinary incontinence Hannestad et al. [17]
Postmenopausal breast cancer Morimoto et al. [13]
Female reproductive disorders Rich-Edwards et al. [14]
Gynecologic cancers Modesitt et al. [12]
Obstetric complications Jensen et al., O’Brien et al. [15,16]
Depression (in women) Carpenter et al., Stunkard et al. [18,19]
Impaired quality of life Katz et al., Kolotkin et al. [21,22]
Death Fontaine et al., Adams et al., 
Muennig et al.
[6,8,20]
Box 1. Components of standard 
behavioral weight-loss treatments.
Dietary goals
• Low-calorie, low-fat diet
• 1200–1500 kcal/day
• 20–30% calories from fat
Physical activity goals
• Moderate-intensity aerobic activity (e.g., brisk 
walking)
• Gradually build up to at least 
150–200 min/week
• Exercise at least 5 days/week
• Increase overall lifestyle activity
Behavioral skills
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Behavioral approaches are based on the
premise that cues in the environment (including
physical, social and cognitive cues) are important
determinants of behavior. Therefore, patients are
taught to modify aspects of their environment to
favor healthy eating and PA. For example,
through the use of stimulus-control techniques,
individuals are encouraged to decrease cues for
unhealthy eating (e.g., remove high-fat, high-cal-
orie foods from their home) and to increase posi-
tive cues for healthy eating and PA (e.g., keep
low-calorie foods available, place reminders for
exercise in plain sight). Similarly, cognitive
restructuring focuses on teaching patients to rec-
ognize irrational thoughts that can lead to
overeating (e.g., labeling foods as all good or all
bad, creating rationalizations for behaviors, exag-
gerating consequences based on a single event)
and to modify these thoughts to promote positive
behavioral change. 
Goal setting, problem solving and relapse pre-
vention are also typical components of behavioral
treatment. In addition to calorie, exercise and
weight-loss goals, patients are encouraged to set
weekly behavioral goals that reflect the lesson
topic. Problem-solving skills teach patients to
identify situations that may be problematic for
healthy eating and PA and to develop and evalu-
ate strategies to manage them. Relapse prevention
is based on the work of Marlatt and Gordon and
emphasizes that lapses or slips are a natural part
of behavior change [43]. Behavioral programs
teach patients to plan for situations that may pre-
cipitate a lapse so they will be better prepared to
cope effectively and prevent a relapse of
unhealthy eating and/or inactivity. For a more
extensive review of behavioral strategies for
weight control see Wing [36].
Outcome of behavioral weight 
loss treatments
The weight losses achieved in behavioral pro-
grams have improved over time (Table 2). In 1974,
the average weight loss was approximately 4 kg
whereas between 1996 and 2002, the average
weight loss was nearly 11 kg (approximately 10%
of initial weight) [44]. A key factor in this increase
has been the gradual lengthening of treatment
programs, from a mean of 8 weeks in 1974 to a
mean of 31 weeks in more recent trials. 
Despite progress in obesity treatment, two
problems are still apparent in the outcomes of
behavioral programs. First, there is marked varia-
bility in outcome, with some patients who are
very successful and others who are not. In fact,
many studies report standard deviations that are
equal to or greater than mean weight losses [45–47].
Efforts to identify baseline predictors of who will
succeed in behavioral treatment have resulted in
mixed findings [48–50].
The second problem is with respect to long-
term weight-loss maintenance. Patients typi-
cally achieve maximum weight loss within the
first 6 months of behavioral treatment but
weight regain is observed when treatment
terminates [51,52].
Extending initial treatment with weight-
maintenance sessions improves weight-loss out-
comes [39]. Most programs show good mainte-
nance of initial losses or even continued weight
loss during the first 6 months of maintenance
therapy; however, weight regain typically occurs
during the second 6 months and continues when
maintenance therapy ends [44,46,53]. Long-term fol-
low-up studies reveal significant regain over time
and suggest that more than 50% of patients are
back to their baseline weight by 5 years post-treat-
ment [54,55]. The following section reviews recent
research efforts to improve weight-loss outcomes
by strengthening the dietary and PA components
of standard behavioral weight-loss programs.
Dietary component
One strategy for improving outcomes is to
increase initial weight losses through stronger
dietary interventions. Increasing the structure of
the diet through meal replacements and food
provision has been effective [27,56–58]. Another
approach, the use of very low-calorie diets
(VLCDs: 400–800 kcal/day), consistently pro-
duces larger initial weight losses but long-term
outcomes have been disappointing [45,59]. Both
of these approaches are discussed below.
Meal replacements
Meal replacements typically include commer-
cially available food products, such as shakes and
meal/snack bars, that are designed to replace one
or two meals or snacks per day as part of a nutri-
tionally balanced, low-calorie diet. While most
meal replacements are fortified with vitamins and
minerals, other products such as prepackaged,
shelf-stable frozen entrees have also been used in
behavioral weight loss programs to control por-
tions and facilitate weight loss [60]. A calorie-
restricted diet that includes meal-replacement
products should improve adherence by ensuring
accurate portion-size estimation and reducing
environmental cues associated with overeating. A
recent meta-analysis of six randomized trials
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(n = 487, 75% female) testing the efficacy and
safety of partial meal-replacement plans com-
pared with conventional reduced-calorie diets
demonstrated that while both diets achieved sig-
nificant weight loss, participants using the partial
meal-replacement plan lost a significantly greater
percentage of their baseline weight than those
using a conventional diet at 3 months (7 vs 4%)
and 1 year (7–8 vs 3–7%) [56]. No program or
product-related adverse events were reported.
One trial included in this meta-analysis
extended follow-up to 4 years to examine the
effect of meal replacements on long-term weight-
loss maintenance [61,62]. This study consisted of
100 obese participants (79% women) randomized
to either a moderately restricted calorie diet
(1200–1500 kcal/day), in which meals and snacks
were selected from conventional foods (Group A),
or to an isocaloric diet, in which vitamin/mineral-
fortified meal replacements replaced two main
meals and two snacks each day (Group B) for the
first 3 months [61,62]. During the next 4 years,
patients in both groups followed the same caloric
prescription and were instructed to replace one
meal and one snack each day with a meal-replace-
ment product. All patients had monthly visits
with a dietician and food records were reviewed.
At 3 months, both groups lost weight but partici-
pants who used meal replacements (Group B) lost
a significantly greater percentage of initial body
weight than those who followed a calorie-
restricted diet without meal replacements (7.8 vs
1.5%). At 4-year follow-up, both groups were sig-
nificantly below baseline weight, but Group B
maintained a greater percentage weight reduction
than Group A (8.4 vs 3.2%). 
Food provision
Another strategy used to increase dietary struc-
ture in standard behavioral weight-loss programs
is to provide meals and snacks directly to patients
in appropriate portion sizes. In one such trial,
patients who were instructed to consume a low-
calorie, low-fat diet (1000–1500 kcal/day) and
were provided with prepackaged meals for five
breakfasts and five dinners each week achieved
significantly greater weight losses at 6, 12 and
18 months than those prescribed the same die-
tary guidelines without food provision [57]. After
the 18-month program, the investigators stopped
all treatment and food provision and reexamined
177 participants 1 year later. All treated groups
had gained weight during this period; average
losses did not differ among the groups and were
only slightly better than a no-treatment control
condition [63]. These findings indicate that while
adding food provision was more effective than
standard treatment alone during the program,
the benefits were not maintained after food
provision stopped. 
In a subsequent study, Wing and colleagues
randomly assigned 163 overweight women to
receive SBT, SBT plus structured meal plans and
grocery lists, SBT plus structured meal plans and
food provision with participants sharing food
costs, or SBT plus structured meal plans and food
provision at no cost [58]. Mean weight losses in the
latter three conditions did not differ from one
another at 6 months or 1 year follow-up and were
all significantly greater than weight loss in the
SBT-only group at both assessment points. Fur-
thermore, the groups with meal plans and grocery
lists experienced similar improvements in
Table 2. Summary of behavior therapy for obesity.
Years
1974 1985–1987 1991–1995 1996–2002
Number of studies 15 13 5 9
Sample size 53.1 71.6 30.2 28.0
Initial weight (kg) 73.4 87.2 94.9 92.2
Length of treatment 
(weeks)
8.4 15.6 22.2 31.4
Weight loss (kg) 3.8 8.4 8.5 10.7
Loss per week (kg) 0.5 0.5 0.4 0.4
Attrition (%) 11.4 13.8 18.5 21.2
Length of follow-up 
(weeks)
15.1 48.3 47.7 41.8
Loss at follow-up (kg) 4.0 5.3 5.9 7.2
Reprinted from Psychiatric Clinics of North America, 28, Wadden TA, Crerand CE, & Brock J, Behavioral treatment of 
obesity, 151–170, Copyright (2005) with permission from Elsevier.
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planning meals, structuring eating and increasing
availability of healthy foods as those that were pro-
vided with food. Thus, use of meal plans and gro-
cery lists were shown to be as effective as actual
food provision in the short term and longer term,
with the added benefit of being more practical
and less costly. Taken together, these two studies
suggest that helping patients increase the structure
of their eating by using meal plans and grocery
lists may be a simple and effective way to promote
dietary adherence and improved weight loss.
Very low-calorie diets
VLCDs have been shown to be safe, when
administered under careful medical supervision
with appropriate patients, and effective in pro-
ducing average weight losses of 16% in approxi-
mately 13 weeks [64]. VLCD regimens have been
incorporated into behavioral programs with the
hope that greater initial weight losses would be
maintained in the context of behavior therapy,
thereby facilitating improved long-term weight
loss. However, results of a recent meta-analysis of
six randomized trials comparing the long-term
efficacy of VLCDs and conventional low-calorie
diet regimens of 800–1800 kcal/day demon-
strated that while VLCDs achieved superior
short-term weight losses, they were also associ-
ated with significantly greater regain such that
no differences in mean weight losses were
observed at follow-ups of 1–5 years (mean:
1.9 years) compared with low-calorie diets [64].
Based on these findings, the authors determined
that there appears to be no long-term benefit of
VLCDs and that this approach should generally
not be recommended over low-calorie diet regi-
mens. The findings from this meta-analysis sup-
port the earlier conclusion of the National Heart
Lung and Blood Institute expert panel [25].
Physical activity component
PA alone appears to have a modest impact on
short-term weight losses; however, there is sub-
stantial evidence demonstrating that routine PA
is essential for long-term weight-loss mainte-
nance [25,65]. Given the long-term benefit,
recent research has focused on identifying the
optimal duration of PA and strategies for
improving adherence. 
Increasing duration of physical activity
Behavioral weight loss programs have typically
prescribed gradual increases in PA to a goal of
1000 kcal/week of energy expenditure (approxi-
mately 30 min/day of brisk walking). However,
few data support this goal and recent studies sug-
gest that higher levels of PA appear to be more
beneficial for long-term weight loss. This benefit
was recently demonstrated in a trial of
202 overweight adults enrolled in an 18-month
behavioral weight-loss program [47]. Participants
were randomly assigned to a standard-energy
expenditure goal of 1000 kcal/week (SBT group)
or a high-energy expenditure goal of
2500 kcal/week (approximately 75 min/day of
brisk walking: high PA group). PA was increased
gradually and both groups were given the same
dietary goal (1000–1500 kcal/day). Results
showed that high PA participants achieved sig-
nificantly greater levels of PA than SBT through-
out the 18-month intervention. Weight-loss
outcomes showed no differences between high
PA and SBT groups at 6 months (9.0 vs 8.1 kg),
a trend for greater weight loss for high PA at
12 months (8.5 vs 6.1 kg), and significantly
greater weight loss in high PA participants at
18 months compared with SBT (6.7 vs 4.1 kg).
These findings indicate that high levels of PA are
attainable by overweight individuals and pro-
mote better long-term weight loss when com-
bined with moderate caloric restriction
compared with traditional PA goals. 
Other studies have also demonstrated greater
weight losses associated with higher levels of PAy.
For example, Jakicic and colleagues showed that
among obese women enrolled in a behavioral
weight-loss program, those who reported exercis-
ing for 200 min or more/week maintained
greater weight losses at 18 months (13.1 kg)
compared with those who exercised for
150–200 min/week (8.5 kg) and less than
150 min/week (3.5 kg) [46]. A similar
dose–response pattern was also observed in a
later investigation [66]. 
Improving adherence to physical activity
One strategy for improving adherence to PA
addresses the problem of lack of time, a common
reason for not exercising. Jakicic and colleagues
conducted a randomized trial of 56 obese
females enrolled in a 20-week behavioral weight
loss program in which one group was instructed
to divide activity up into multiple short bouts
and the other to exercise in one long bout [67].
Both groups received the same PA goal of
200 min/week. Participants in the long-bout
group exercised in one session each day (begin-
ning with 20 min and building up to 40), while
those in the short-bout group split exercise up
into several 10-min sessions throughout the day
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(beginning with two sessions/day and building
up to four). After 20 weeks, women who exer-
cised in multiple short bouts had significantly
better adherence and a trend toward greater
weight loss compared with women exercising in
one long bout (8.9 vs 6.4 kg). 
In a subsequent trial, 148 overweight women
participating in an 18-month behavioral weight
loss program were randomly assigned to long-
bout exercise, multiple short-bout exercise, or
multiple short-bout exercise plus home tread-
mills. Results of this study demonstrated that
exercising in one long bout or several short
bouts can be equally effective for exercise
adherence, improved cardiorespiratory fitness
and long-term weight loss in the context of a
behavioral weight-loss program [46]. The find-
ings also suggest that increasing access to PA
facilitates long-term adherence and may
enhance long-term weight-loss outcomes.
Taken together, these findings indicate that
engaging in multiple short bouts of exercise
throughout the day can be an effective way for
women to incorporate PA into their lifestyle
and appears to be as beneficial as one long bout
of exercise for long-term weight loss. 
Behavioral weight-loss treatment & 
binge eating
Concerns have been raised that the focus on
dietary restriction and weight-loss characteristic
of behavioral obesity programs may precipitate
the development of eating disorders and/or
exacerbate existing disorders [68,69]. In response
to such concerns, a National Task Force on the
Prevention and Treatment of Obesity was con-
vened to review the empirical literature on the
effect of weight-loss treatment and dietary
restriction on the development of eating disor-
ders in overweight and obese adults [70]. Based
upon this review, the Task Force concluded that
moderate calorie restriction in the context of
behavioral weight-loss programs does not
appear to cause clinically significant binge eat-
ing in adults who do not present with binge
eating before treatment. A recent randomized
trial designed to test whether dieting would
elicit binge eating or mood disturbance among
obese adult women enrolled in a behavioral
weight-loss program supported the conclusions
of the Task Force [71]. Results of this trial pro-
spectively demonstrated (over a period of
65 weeks) that moderate caloric restriction in
combination with behavioral treatment resulted
in clinically significant weight loss and
improvement in mood symptoms and was not
associated with increased rates of binge eating
compared with a nondieting approach. 
Dieting behavior and its relationship with eat-
ing pathology among children and adolescents
was not addressed by the Task Force and is
beyond the scope of this review. For more infor-
mation on this topic see Butryn and Wadden [72]
and Neumark-Sztainer and colleagues [73].
Another concern that has been raised regard-
ing behavioral weight-loss treatment is whether
obese patients with binge-eating behavior will
be safely and effectively treated using this
approach. Binge-eating disorder (BED) is char-
acterized by recurrent episodes of binge eating
(i.e., eating a large amount of food in a discrete
period of time and experiencing a lack of con-
trol over eating) in the absence of compensatory
behavior (i.e., vomiting, abusing laxatives, over-
exercise). Research reveals increased psychiatric
morbidity, particularly depression, in obese
individuals with BED compared with obese per-
sons who do not binge [74–76]. Because some
women presenting for weight-loss treatment
may binge eat, we consider how treatment
might be distinct for this subgroup. 
Treatment of BED in obese women can focus
on reducing binge eating, weight loss or both.
Specialized treatments for BED (e.g., cognitive
behavioral therapy, interpersonal therapy, dia-
lectical behavior therapy) place a primary
emphasis on reducing binge episodes, whereas
behavioral weight-loss approaches focus on
weight loss through reducing energy intake and
increasing energy expenditure. Studies directly
comparing behavioral weight loss to specialized
treatment for BED have shown comparable
effects on binge eating at post-treatment [77,78].
Moreover, many specialized interventions have
failed to produce weight loss in obese binge eat-
ers [79] and studies suggest that behavioral
weight- loss treatment is equally effective in
producing weight loss for obese binge eaters as
it is for nonbinge-eating participants [80]. In
fact, some studies have found that participants
with BED have lost more weight than obese
nonbinge eaters, adjusting for higher initial
weight [80]. Behavioral weight-loss treatment has
also been shown to reduce psychiatric symp-
toms, particularly depression, in individuals
with BED [80]. In summary, findings of success-
ful weight loss and reductions in binge eating
and depressive symptoms provide a strong argu-
ment for the use of behavioral weight-loss
treatment with obese binge eaters. 
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Pregnancy
The period during pregnancy and the post-
partum year pose a high risk for weight gain.
Moreover, many women report pregnancy as a
significant trigger for weight gain and problems
with obesity. In 1990, the Institute of Medicine
(IOM) published recommended weight-gain
guidelines for pregnancy based on prepregnancy
weight. Women with a BMI of less than 19.8 are
encouraged to gain 28–40 lbs, women with BMI
between 19.8 and 26.0 to gain 25–35 lbs, those
with a BMI between 26.1 and 29.0 to gain
15–25 lbs, and women with BMI greater than
29.0 to gain at least 15 lbs [81]. However, research
suggests that 46% of normal-weight women and
over two-thirds of overweight women exceed rec-
ommendations [82]. Excessive weight gains dur-
ing pregnancy can be problematic for the mother
and infant. For example, greater than recom-
mended weight gains have been associated with
elevated rates of gestational diabetes, cesarean
deliveries, postpartum infections and pre-
eclampsia [83,84], as well as neonatal complica-
tions such as hypoglycemia, hyperbilirubinemia
and large for gestational age infants [82,85].
Moreover, weight gained during pregnancy is
one of the strongest predictors of weight reten-
tion during the postpartum year [86,87] and ges-
tational weight gain and postpartum weight
retention are related to elevated BMI at
long-term follow-up [88]. 
Relatively few controlled treatment trials of
pregnancy-related weight gain have been pub-
lished. However, the two approaches that have
been used to minimize postpartum weight reten-
tion include interventions during pregnancy to
help women gain weight as recommended and
interventions directed at the postpartum period
to help mothers minimize weight retention. 
Studies of interventions during pregnancy
have used education and feedback regarding diet,
PA and recommended weight gains. For exam-
ple, Polley and colleagues randomized
120 lower-income pregnant adults to receive a
stepped-care behavioral intervention delivered at
regular clinic appointments or standard nutri-
tion counseling provided as part of routine pre-
natal care [89]. The intervention focused on
education and behavioral strategies to promote
consumption of a low-fat diet, modest exercise
and recommended weight gains. For normal-
weight women, the intervention significantly
reduced the percentage of participants who
exceeded weight-gain recommendations com-
pared with controls (33 vs 58%). However, for
overweight women there was a nonsignificant
trend in the opposite direction (59% of interven-
tion participants exceeded recommended weight
gains compared with 32% of controls), which
the authors suggest may have been related to the
low rate of excessive weight gain among over-
weight women in the control group or may have
reflected the limited effectiveness of the inter-
vention in this group. Recently, Olson and col-
leagues tested an intervention that included a by-
mail educational component for pregnant
women focused on diet, PA and IOM weight-
gain recommendations, as well as guidance for
healthcare providers to facilitate monitoring of
gestational weight gain [90]. Among low-income
women, the intervention significantly reduced
the proportion of patients who gained beyond
recommended levels compared with controls (33
vs 52%). Furthermore, low-income overweight
women who received the intervention were at
significantly reduced risk for retaining 2.3 kg or
more at 1-year postpartum. For high-income
patients, the intervention did not impact gesta-
tional weight gains and had a marginally signifi-
cant effect on postpartum weight retention in
normal-weight women. 
Other studies have targeted the postpartum
year in efforts to reduce retention of pregnancy-
related weight gain. For example, Leermakers
and colleagues randomly assigned
90 nonlactating adult mothers who were
3–12 months postpartum and at least 6.8 kg
above prepregnancy weight to a 6-month corre-
spondence-based behavioral weight-control
intervention that promoted a calorie-restricted
diet (1000–1500 kcal/day, 20% kcal from fat)
and regular aerobic exercise or to a control con-
dition [91]. Retention at 6 months was 69%,
with most attrition due to subsequent preg-
nancy. Completer and intent-to-treat analyses
revealed greater mean weight losses in the inter-
vention group. Furthermore, significantly more
women who received the intervention returned
to their prepregnancy weight relative to con-
trols (33 vs 11.5%). A second investigation
tested a group-based weight-loss program
focused on diet and PA compared with a self-
directed intervention for 40 overweight moth-
ers who were 6–24 weeks postpartum [92].
Results are limited by low retention (58%);
however, among study completers, intervention
participants lost significantly more weight at
12 weeks and maintained greater weight losses
at 1 year postpartum compared with women
using a self-directed program. Relatively high
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attrition rates of these studies may reflect spe-
cific challenges associated with intervening
during the postpartum period. Future studies
that identify potential barriers for new mothers
and examine strategies that may facilitate
adherence to behavioral interventions would be
an important contribution. 
The IOM states that weight losses of up to
2 kg/month in overweight breastfeeding moth-
ers appear to be safe [93]. Clinical studies of diet
and exercise interventions during the post-
partum period support these recommendations
and demonstrate that gradual weight losses of
approximately 0.5–1 kg/week among over-
weight breast feeding mothers does not appear
to have adverse effects on milk volume or infant
growth [94,95]. 
Menopause
The years surrounding menopause are associ-
ated with weight gain for women [96–98]. This
trend appears to have risen in recent years, with
the prevalence of obesity increasing by 48%
between 1991 and 1998 for women in the early
menopausal years (i.e., 50–59 years) [99]. Post-
menopausal overweight and obesity is associated
with numerous cardiovascular risk factors,
including increased rates of elevated cholesterol,
hypertension, diabetes mellitus and coronary
artery disease [97]. Moreover, postmenopausal
women may experience an increase in central
adiposity, which heightens cardiovascular dis-
ease risk [97]. Aging in women is also associated
with an increasingly sedentary lifestyle, which
reduces daily energy expenditure and creates a
vulnerability to obesity [98,100]. 
General guidelines for the treatment of over-
weight or obese postmenopausal women closely
parallel treatment recommendations for younger
women. Lifestyle interventions, including
caloric restriction and increased PA, have been
demonstrated to produce changes in coronary
heart disease risk factors, including glucose, lip-
ids and blood pressure, even when weight losses
are relatively small (i.e., 4–6 kg) [96]. Similar
results were found in a weight-gain prevention
study with premenopausal women between the
ages of 44 and 50 years [97]. In this trial, partic-
ipants were randomly assigned to either a
behavioral dietary and PA program or an assess-
ment-only control group. Participants in the
treatment group were encouraged to attain
modest weight-loss goals, follow a
1300 kcal/day diet and increase PA by
1000–1500 kcal/week. Findings after 4.5 years
revealed that twice as many women in the inter-
vention group (55%) were at or below baseline
weight compared with controls (26%), and sig-
nificant reductions in waist circumference and
body fat also were maintained [97]. These results
suggest that adverse changes in body composi-
tion related to menopause can be prevented.
Additional studies have confirmed the benefits
of weight loss and lifestyle interventions for this
population [96,101].
There has been some concern regarding bone
loss secondary to weight-loss in this population,
particularly given the increased risk for osteo-
porosis associated with aging. Studies have
yielded mixed results as to the actual decrease in
total bone mineral density or increased bone
turnover within a weight loss program [102,103],
and still other findings have actually highlighted
the benefits of exercise in preserving bone min-
eral density and increasing muscle strength in
postmenopausal women [104,105]. In fact, there is
considerable evidence to warrant the inclusion
of PA as a component of behavioral inter-
ventions for menopausal women [97,104–107].
Owing to the potential for bone loss to contrib-
ute to osteoporosis and an overall decline in
functioning, such factors should be assessed
throughout treatment [106], and both aerobic
and strength-training exercise should be consid-
ered valuable components of a weight-loss
program for this population.
Overall, the role of menopause in the devel-
opment of obesity may be particularly impor-
tant as women’s life spans increase. Evidence
suggests that behavioral therapies are effective
for postmenopausal women [96,101]. In fact,
weight-loss treatment and weight-gain preven-
tion may be especially beneficial to improve the
cardiovascular health of postmenopausal
women [96,97].
Conclusion
Behavioral weight-loss treatments focus on
changing eating, activity and thinking patterns
that contribute to overweight and obesity. On
average, these treatments produce a 10% reduc-
tion in initial weight, which is associated with
clinically significant improvements in numer-
ous health conditions. Concerns that behavio-
ral obesity treatments may precipitate or
exacerbate eating pathology in obese adults
have not been supported by the literature. In
fact, current evidence suggests that such treat-
ments are effective in reducing binge eating and
associated symptoms (e.g., depression). For
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women, two periods of high risk for weight
gain are pregnancy and the years surrounding
menopause. Behavioral interventions focused
on achieving healthy gestational weight gains
and minimizing postpartum weight retention
appear promising but additional research in this
area is needed. For obese peri- and postmeno-
pausal women, behavioral treatments that
include dietary and exercise components have
been effective in producing clinically significant
weight loss.
Future perspective 
At present, the biggest challenge in obesity
treatment is long-term weight-loss mainte-
nance. While outcomes have been improved by
extending length of treatment, research trials
show a reliable pattern of weight regain over
time with concurrent declines in session attend-
ance and adherence [108]. Recent research has
focused on innovative strategies to improve
long-term weight control and such research
efforts will continue over the next decade. For
example, investigations that have used technol-
ogy such as the internet and interactive televi-
sion to increase the availability and convenience
of extended treatment appear promising and
warrant additional study [109,110]. Other
research has examined the use of primary-care
physicians to increase access to treatment and
facilitate maintenance of behavioral changes
needed for long-term weight control [111–114].
Finally, the success of a recent study that tested
a novel stand-alone weight maintenance inter-
vention focused on skills to prevent weight
regain after successful weight loss suggests that
developing distinct weight-maintenance pro-
grams may be an important strategy for
improving long-term outcomes [42]. 
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Executive summary
Health impact of obesity & modest weight loss
• Obesity is associated with increased risk of cardiovascular disease, Type 2 diabetes, cancer, urinary incontinence, reproductive 
disorders, obstetric complications, depression and mortality.
• Modest weight loss of 7–10% of body weight among overweight and obese individuals has significant physical and psychological 
health benefits.
Behavioral weight-loss treatment
• Behavioral treatments for obesity teach patients how to change their diet and exercise behaviors to lose weight.
• Patients are taught a variety of behavioral skills to initiate and maintain weight loss, including self-monitoring, stimulus control, 
goal setting, problem solving, cognitive restructuring and relapse prevention.
• On average, behavioral treatments achieve clinically significant weight losses of 10% in approximately 6 months.
• Increasing dietary structure through use of meal replacements or meal plans and increasing duration of physical activity are 
effective ways of improving weight-loss outcomes.
Behavioral weight-loss treatment & binge eating
• Concerns that behavioral obesity treatments may precipitate eating pathology or exacerbate existing disorders in overweight or 
obese adults have not been supported by the empirical literature.
• To the contrary, research suggests that for obese adults with binge-eating disorder, behavioral weight-loss treatment is associated 
with reductions in binge eating, improvements in depressive symptoms and weight loss.
Pregnancy
• Pregnancy and the postpartum year are periods of high risk for weight gain.
• Excessive gestational weight gains have been associated with complications for the mother and infant.
• Behavioral interventions focused on achieving recommended weight gains during pregnancy and minimizing postpartum weight 
retention appear promising but additional research in this area is needed.
Menopause
• The years surrounding menopause are associated with weight gain.
• Behavioral interventions focused on modifying eating and exercise behaviors have been associated with improved health in 
postmenopausal women.
REVIEW – Pinto, Gokee-LaRose & Wing 
350 Women's Health (2007)  3(3) future science group
Bibliography
Papers of special note have been highlighted as 
either of interest (•) or of considerable interest (••) 
to readers.
1. Ogden CL, Carroll MD, Curtin LR, 
McDowell MA, Tabak CJ, Flegal KM: 
Prevalence of overweight and obesity in the 
United States, 1999–2004. JAMA 295, 
1549–1555 (2006).
2. Hu FB, Manson JE, Stampfer MJ et al.: 
Diet, lifestyle, and the risk of Type 2 
diabetes mellitus in women. N. Engl. J. Med. 
345, 790–797 (2001).
3. Kurth T, Gaziano JM, Rexrode KM et al.: 
Prospective study of body mass index and 
risk of stroke in apparently healthy women. 
Circulation 111, 1992–1998 (2005).
4. Field AE, Byers T, Hunter DJ et al.: Weight 
cycling, weight gain, and risk of 
hypertension in women. Am. J. Epidemiol. 
150, 573–579 (1999).
5. Flegal KM, Graubard BI, Williamson DF, 
Gail MH: Excess deaths associated with 
underweight, overweight, and obesity. 
JAMA 293, 1861–1867 (2005).
6. Fontaine KR, Redden DT, Wang C, 
Westfall AO, Allison DB: Years of life lost 
due to obesity. JAMA 289, 187–193 
(2003).
7. Field AE, Barnoya J, Colditz G: 
Epidemiology and health and economic 
consequences of obesity. In: Handbook of 
Obesity Treatment. Wadden TA, Stunkard AJ 
(Eds). The Guilford Press, NY, USA 3–18 
(2002).
8. Adams KF, Schatzkin A, Harris TB et al.: 
Overweight, obesity, and mortality in a large 
prospective cohort of persons 50 to 71 years 
old. N. Engl. J. Med. 355, 763–778 (2006).
9. Ford ES: Body mass index and colon cancer 
in a national sample of adult US men and 
women. Am. J. Epidemiol. 150, 390–398 
(1999).
10. Larsson SC, Permert J, Hakansson N, 
Naslund I, Bergkvist L, Wolk A: Overall 
obesity, abdominal adiposity, diabetes and 
cigarette smoking in relation to the risk of 
pancreatic cancer in two Swedish 
population-based cohorts. Br. J. Cancer 93, 
1310–1315 (2005).
11. Lin J, Zhang SM, Cook NR, Rexrode KM, 
Lee IM, Buring JE: Body mass index and 
risk of colorectal cancer in women (United 
States). Cancer Causes Control 15, 581–589 
(2004).
12. Modesitt SC, van Nagell JR Jr.: The impact 
of obesity on the incidence and treatment of 
gynecologic cancers: a review. Obstet. 
Gynecol. Surv. 60, 683–692 (2005).
13. Morimoto LM, White E, Chen Z et al.: 
Obesity, body size, and risk of 
postmenopausal breast cancer: the Women’s 
Health Initiative (United States). Cancer 
Causes Control 13, 741–751 (2002).
14. Rich-Edwards JW, Spiegelman D, 
Garland M et al.: Physical activity, body 
mass index, and ovulatory disorder 
infertility. Epidemiology 13, 184–190 
(2002).
15. Jensen DM, Damm P, Sorensen B et al.: 
Pregnancy outcome and prepregnancy body 
mass index in 2459 glucose-tolerant Danish 
women. Am. J. Obstet. Gynecol. 189, 
239–244 (2003).
16. O’Brien TE, Ray JG, Chan WS: Maternal 
body mass index and the risk of 
pre-eclampsia: a systematic overview. 
Epidemiology 14, 368–374 (2003).
17. Hannestad YS, Rortveit G, Daltveit AK, 
Hunskaar S: Are smoking and other lifestyle 
factors associated with female urinary 
incontinence? The Norwegian EPINCONT 
Study. BJOG 110, 247–254 (2003).
18. Carpenter KM, Hasin DS, Allison DB, 
Faith MS: Relationships between obesity 
and DSM-IV major depressive disorder, 
suicide ideation, and suicide attempts: 
results from a general population study. 
Am. J. Public Health 90, 251–257 (2000).
19. Stunkard AJ, Faith, MS, Allison, KC: 
Depression and obesity. Biological Psychiatry 
54, 330–337 (2003).
20. Muennig P, Lubetkin E, Jia H, Franks P: 
Gender and the burden of disease 
attributable to obesity. Am. J. Public Health 
96, 1662–1668 (2006).
• Epidemiological study of the burden of 
obesity-related disease among adults in the 
USA by gender.
21. Katz DA, McHorney CA, Atkinson RL: 
Impact of obesity on health-related quality 
of life in patients with chronic illness. 
J. Gen. Intern. Med. 15, 789–796 (2000).
22. Kolotkin RL, Crosby RD, Williams GR: 
Health-related quality of life varies among 
obese subgroups. Obes. Res. 10, 748–756 
(2002).
23. Hu FB: Overweight and obesity in women: 
health risks and consequences. J. Womens 
Health (Larchmt) 12, 163–172 (2003).
24. Willett WC, Dietz WH, Colditz GA: 
Guidelines for healthy weight. N. Engl. J. 
Med. 341, 427–434 (1999).
25. National Heart Lung and Blood Institute: 
Clinical guidelines on the identification, 
evaluation, and treatment of overweight and 
obesity in adults: The evidence report. Obes. 
Res. 6, S51–S209 (1998).
26. Fontaine KR, Barofsky I, Andersen RE 
et al.: Impact of weight loss on health-
related quality of life. Qual. Life Res. 8, 
275–277 (1999).
27. Metz JA, Stern JS, Kris-Etherton P et al.: 
A randomized trial of improved weight loss 
with a prepared meal plan in overweight and 
obese patients: impact on cardiovascular risk 
reduction. Arch. Intern. Med. 160, 
2150–2158 (2000).
28. Gregg EW, Williamson DF: The 
relationship of intentional weight loss to 
disease incidence and mortality. In: 
Handbook of Obesity Treatment. Wadden TA, 
Stunkard AJ (Eds), The Guilford Press, New 
York, NY, USA 125–143 (2002).
29. Knowler WC, Barrett-Connor E, Fowler SE 
et al.: Reduction in the incidence of Type 2 
diabetes with lifestyle intervention or 
metformin. N. Engl. J. Med. 346, 393–403 
(2002).
30. Wing RR, Hamman RF, Bray GA et al.: 
Achieving weight and activity goals among 
diabetes prevention program lifestyle 
participants. Obes. Res. 12, 1426–1434 
(2004).
31. Tuomilehto J, Lindstrom J, Eriksson JG 
et al.: Prevention of Type 2 diabetes mellitus 
by changes in lifestyle among subjects with 
impaired glucose tolerance. N. Engl. J. Med. 
344, 1343–1350 (2001).
32. Parker ED, Folsom AR: Intentional weight 
loss and incidence of obesity-related cancers: 
the Iowa Women’s Health Study. Int. J. 
Obes. Relat. Metab. Disord. 27, 1447–1452 
(2003).
33. Clark AM, Thornley B, Tomlinson L, 
Galletley C, Norman RJ: Weight loss in 
obese infertile women results in 
improvement in reproductive outcome for 
all forms of fertility treatment. Hum. Reprod. 
13, 1502–1505 (1998).
34. Subak LL, Whitcomb E, Shen H, Saxton J, 
Vittinghoff E, Brown JS: Weight loss: a 
novel and effective treatment for urinary 
incontinence. J. Urol. 174, 190–195 (2005).
35. Blaine BE, Rodman J, Newman JM: Weight 
loss treatment and psychological well-being: 
A review and meta-analysis. J. Health 
Psychol. 12, 66–82 (2007).
•• Recent meta-analysis of 117 weight-loss 
treatment studies that underscores the 
positive effects of weight-loss treatment on 
psychological variables, specifically 
depression and self-esteem.
36. Wing RR: Behavioral approaches to the 
treatment of obesity. In: Handbook of 
Obesity. Bray GA, Bouchard C (Eds), Macel 
Dekker Inc, New York, NY, USA 147–167 
(2004).
Behavioral approaches to weight control: a review of current research – REVIEW
351future science group www.futuremedicine.com
37. Diabetes Prevention Program (DPP) 
Research Group: The Diabetes Prevention 
Program (DPP): Description of a lifestyle 
intervention. Diabetes Care 25, 2165–2171 
(2002).
38. Brownell KD: The LEARN Program for 
Weight Management 2000. American Health 
Publishing Company, Dallas, TX, USA 
(2000).
39. Perri MG, Corsica JA: Improving the 
maintenance of weight lost in behavioral 
treatment of obesity. In: Handbook of Obesity 
Treatment. Wadden TA, Stunkard AJ (Eds), 
The Guilford Press, New York, NY, USA 
357–379 (2002).
• Excellent review of methods for enhancing 
weight-loss maintenance and directions for 
future research.
40. Renjilian DA, Perri MG, Nezu AM, 
McKelvey WF, Shermer RL, Anton SD: 
Individual versus group therapy for obesity: 
effects of matching participants to their 
treatment preferences. J. Consult. Clin. 
Psychol. 69, 717–721 (2001).
41. Boutelle KN, Kirschenbaum DS: Further 
support for consistent self-monitoring as a 
vital component of successful weight 
control. Obes. Res. 6, 219–224 (1998).
42. Wing RR, Tate DF, Gorin AA, Raynor HA, 
Fava JL: A self-regulation program for 
maintenance of weight loss. N. Engl. J. Med. 
355, 1563–1571 (2006).
43. Marlatt GA, Gordon JR: Maintenance 
Strategies in Addictive Behavior Change. 
Guilford, New York, NY, USA (1985).
44. Wadden TA, Crerand CE, Brock J: 
Behavioral treatment of obesity. Psychiatr. 
Clin. North. Am. 28, 151–170 (2005).
45. Wing RR, Blair E, Marcus M, Epstein LH, 
Harvey J: Year-long weight loss treatment 
for obese patients with Type II diabetes: 
does including an intermittent very-low-
calorie diet improve outcome? Am. J. Med. 
97, 354–362 (1994).
46. Jakicic JM, Winters C, Lang W, Wing RR: 
Effects of intermittent exercise and use of 
home exercise equipment on adherence, 
weight loss and fitness in overweight 
women: a randomized trial. JAMA 282, 
1554–1560 (1999).
47. Jeffery RW, Wing RR, Sherwood NE, 
Tate DF: Physical activity and weight loss: 
does prescribing higher physical activity 
goals improve outcome? Am. J. Clin. Nutr. 
78, 684–689 (2003).
48. Carels RA, Cacciapaglia HM, 
Douglass OM, Rydin S, O’Brien WH: The 
early identification of poor treatment 
outcome in a women’s weight loss program. 
Eat. Behav. 4, 265–282 (2003).
49. Martin CK, O’Neil PM, Binks M: An 
attempt to identify predictors of treatment 
outcome in two comprehensive weight loss 
programs. Eat. Behav. 3, 239–248 (2002).
50. Teixeira PJ, Going SB, Houtkooper LB 
et al.: Pretreatment predictors of attrition 
and successful weight management in 
women. Int. J. Obes. Relat. Metab. Disord. 
28, 1124–1133 (2004).
51. Perri MG, Nezu AM, Patti ET, 
McCann KL: Effect of length of treatment 
on weight loss. J. Consult. Clin. Psychol. 57, 
450–452 (1989).
52. Perri MG, Nezu AM, McKelvey WF, 
Shermer RL, Renjilian DA, Viegener BJ: 
Relapse prevention training and problem-
solving therapy in the long-term 
management of obesity. J. Consult. Clin. 
Psychol. 69, 722–726 (2001).
53. Wadden TA, Vogt RA, Foster GD, 
Anderson DA: Exercise and the 
maintenance of weight loss: 1-year follow-
up of a controlled clinical trial. J. Consult. 
Clin. Psychol. 66, 429–433 (1998).
54. Wadden TA, Sternberg JA, Letizia KA, 
Stunkard AJ, Foster GD: Treatment of 
obesity by very low calorie diet, behavior 
therapy, and their combination: a five-year 
perspective. Int. J. Obes. 13 (Suppl. 2) 
39–46 (1989).
55. Anderson JW, Konz EC, Frederich RC, 
Wood CL: Long-term weight loss 
maintenance: a meta-analysis of US studies. 
Am. J. Clin. Nutr. 74, 579–584 (2001).
56. Heymsfield SB, van Mierlo CA, 
van der Knaap HC, Heo M, Frier HI: 
Weight management using a meal 
replacement strategy: meta and pooling 
analysis from six studies. Int. J. Obes. Relat. 
Metab. Disord. 27, 537–549 (2003).
• Systematic evaluation of randomized 
studies comparing partial meal replacement 
and conventional reduced-calorie diet plans 
for weight loss and maintenance.
57. Jeffery RW, Wing RR, Thorson C et al.: 
Strengthening behavioral interventions for 
weight loss: a randomized trial of food 
provision and monetary incentives. J. Consult. 
Clin. Psychol. 61, 1038–1045 (1993).
58. Wing RR, Jeffery RW, Burton LR, 
Thorson C, Nissinoff KS, Baxter JE: Food 
provision vs structured meal plans in the 
behavioral treatment of obesity. Int. J. Obes. 
Relat. Metab. Disord. 20, 56–62 (1996).
59. Wadden TA, Foster GD, Letizia KA: 
One-year behavioral treatment of obesity: 
comparison of moderate and severe caloric 
restriction and the effects of weight 
maintenance therapy. J. Consult. Clin. 
Psychol. 62, 165–171 (1994).
60. Hannum SM, Carson L, Evans EM et al.: 
Use of portion-controlled entrees enhances 
weight loss in women. Obes. Res. 12, 
538–546 (2004).
61. Ditschuneit HH, Flechtner-Mors M, 
Johnson TD, Adler G: Metabolic and 
weight-loss effects of a long-term dietary 
intervention in obese patients. Am. J. Clin. 
Nutr. 69, 198–204 (1999).
•• Randomized trial comparing the long-term 
effects of a calorie-restricted diet using 
meal replacements. 
62. Flechtner-Mors M, Ditschuneit HH, 
Johnson TD, Suchard MA, Adler G: 
Metabolic and weight loss effects of 
long-term dietary intervention in obese 
patients: four-year results. Obes. Res. 8, 
399–402 (2000).
63. Jeffery RW, Wing RR: Long-term effects of 
interventions for weight loss using food 
provision and monetary incentives. 
J. Consult. Clin. Psychol. 63, 793–796 
(1995).
64. Gilden Tsai A, Wadden TA: The evolution 
of very-low-calorie diets: an update and 
meta-analysis. Obesity (Silver Spring) 14, 
1283–1293 (2006).
• Meta-analysis comparing long-term 
efficacy of very low-calorie diets and 
low-calorie diets. 
65. Klem ML, Wing RR, McGuire MT, 
Seagle HM, Hill JO: A descriptive study of 
individuals successful at long-term 
maintenance of substantial weight loss. 
Am. J. Clin. Nutr. 66, 239–246 (1997).
66. Jakicic JM, Marcus BH, Gallagher KI, 
Napolitano M, Lang W: Effect of exercise 
duration and intensity on weight loss in 
overweight, sedentary women: a 
randomized trial. JAMA 290, 1323–1330 
(2003).
67. Jakicic JM, Wing RR, Butler BA, 
Robertson RJ: Prescribing exercise in 
multiple short bouts versus one continuous 
bout: effects on adherence, cardiorespiratory 
fitness, and weight loss in overweight 
women. Int. J. Obes. Relat. Metab. Disord. 
19, 893–901 (1995).
68. Polivy J, Herman CP: Dieting and binging. 
A causal analysis. Am. Psychol. 40, 193–201 
(1985).
69. Wilson GT: Relation of dieting and 
voluntary weight loss to psychological 
functioning and binge eating. Ann. Intern. 
Med. 119, 727–730 (1993).
70. National Task Force on the Prevention and 
Treatment of Obesity: Dieting and the 
development of eating disorders in 
overweight and obese adults. Arch. Intern. 
Med. 160, 2581–2589 (2000).
REVIEW – Pinto, Gokee-LaRose & Wing 
352 Women's Health (2007)  3(3) future science group
71. Wadden TA, Foster GD, Sarwer DB et al.: 
Dieting and the development of eating 
disorders in obese women: results of a 
randomized controlled trial. 
Am. J. Clin. Nutr. 80, 560–568 
(2004).
• Prospective randomized trial designed to 
assess whether dieting in the context of a 
behavioral weight-loss program was 
associated with the development of binge 
eating and mood disturbance in 
obese women.
72. Butryn ML, Wadden TA: Treatment of 
overweight in children and adolescents: 
does dieting increase the risk of eating 
disorders? Int. J. Eat. Disord. 37, 285–293 
(2005).
73. Neumark-Sztainer D, Wall M, Guo J, 
Story M, Haines J, Eisenberg M: Obesity, 
disordered eating, and eating disorders in a 
longitudinal study of adolescents: how do 
dieters fare 5 years later? J. Am. Diet. Assoc. 
106, 559–568 (2006).
74. Kuehnel RH, Wadden TA: Binge eating 
disorder, weight cycling, and 
psychopathology. Int. J. Eat Disord. 15, 
321–329 (1994).
75. Mitchell JE, Mussell MP: Comorbidity and 
binge eating disorder. Addictive Behaviors 
20, 725–732 (1995).
• Excellent review of psychiatric comorbidity 
among individuals with binge-
eating disorder. 
76. Telch CF, Stice E: Psychiatric comorbidity in 
women with binge eating disorder: 
Prevalence rates from a non-treatment 
seeking sample. J. Cons. Clin. Psychol. 66(5) 
768–776 (1998).
77. Agras WS, Telch CF, Arnow B et al.: Weight 
loss, cognitive–behavioral, and desipramine 
treatments in binge eating disorder: an 
addititive design. Behavior Therapy 25, 
225–238 (1994).
78. Nauta H, Hospers H, Kok G, Jansen A: 
A comparison between a cognitive and a 
behavioral treatment for obese binge eaters 
and obese non-binge eaters. Behavior 
Therapy 31, 441–461 (2000).
79. Wilfley DE, Agras WS, Telch CF et al.: 
Group cognitive–behavioral therapy and 
group interpersonal psychotherapy for the 
nonpurging bulimic individual: a controlled 
comparison. J. Cons. Clin. Psychol. 61, 
296–305 (1993).
80. Gladis MM, Wadden TA, Vogt R, Foster G, 
Kuehnel RH, Bartlett SJ: Behavioral 
treatment of obese binge eaters: do they 
need different care? J. Psychosom. Res. 44, 
375–384 (1998).
81. Institute of Medicine: Nutrition During 
Pregnancy: Part I: Weight Gain. National 
Academy Press, Washington, DC, USA 
(1990).
82. Stotland NE, Cheng YW, Hopkins LM, 
Caughey AB: Gestational weight gain and 
adverse neonatal outcome among term 
infants. Obstet. Gynecol. 108, 635–643 
(2006).
• Large-scale study of the effects of excessive 
gestational weight gain on 
neonatal outcomes.
83. Cedergren M: Effects of gestational weight 
gain and body mass index on obstetric 
outcome in Sweden. Int. J. Gynaecol. Obstet. 
93, 269–274 (2006).
84. Kabiru W, Raynor BD: Obstetric outcomes 
associated with increase in BMI category 
during pregnancy. Am. J. Obstet. Gynecol. 
191, 928–932 (2004).
85. Hedderson MM, Weiss NS, Sacks DA et al.: 
Pregnancy weight gain and risk of neonatal 
complications: macrosomia, hypoglycemia, 
and hyperbilirubinemia. Obstet. Gynecol. 
108, 1153–1161 (2006).
86. Gunderson EP, Abrams B: Epidemiology of 
gestational weight gain and body weight 
changes after pregnancy. Epidemiol. Rev. 22, 
261–274 (2000).
87. Walker LO, Sterling BS, Timmerman GM: 
Retention of pregnancy-related weight in 
the early postpartum period: implications 
for women’s health services. J. Obstet. 
Gynecol. Neonatal Nurs.  34, 418–427 
(2005).
88. Linne Y, Dye L, Barkeling B, Rossner S: 
Long-term weight development in women: 
a 15-year follow-up of the effects of 
pregnancy. Obes. Res. 12, 1166–1178 (2004).
89. Polley BA, Wing RR, Sims CJ: Randomized 
controlled trial to prevent excessive weight 
gain in pregnant women. Int. J. Obes. Relat. 
Metab. Disord. 26, 1494–1502 (2002).
90. Olson CM, Strawderman MS, Reed RG: 
Efficacy of an intervention to prevent 
excessive gestational weight gain. Am. J. 
Obstet. Gynecol. 191, 530–536 (2004).
91. Leermakers EA, Anglin K, Wing RR: 
Reducing postpartum weight retention 
through a correspondence intervention. 
Int. J. Obes. Relat. Metab. Disord. 22, 
1103–1109 (1998).
92. O’Toole ML, Sawicki MA, Artal R: 
Structured diet and physical activity prevent 
postpartum weight retention. J. Womens 
Health (Larchmt) 12, 991–998 (2003).
93. Institute of Medicine: Nutrition During 
Lactation. National Academy Press, 
Washington, DC, USA (1991).
94. Lovelady CA, Garner KE, Moreno KL, 
Williams JP: The effect of weight loss in 
overweight, lactating women on the growth 
of their infants. N. Engl. J. Med. 342, 
449–453 (2000).
95. McCrory MA, Nommsen-Rivers LA, 
Mole PA, Lonnerdal B, Dewey KG: 
Randomized trial of the short-term effects of 
dieting compared with dieting plus aerobic 
exercise on lactation performance. Am. J. 
Clin. Nutr. 69, 959–967 (1999).
96. Nicklas BJ, Dennis KE, Berman DM, 
Sorkin J, Ryan AS, Goldberg AP: Lifestyle 
intervention of hypocaloric dieting and 
walking reduces abdominal obesity and 
improves coronary heart disease risk factors 
in obese, postmenopausal, 
African–American and Caucasian women. 
J. Gerontol. 58A, 181–189 (2003).
97. Simkin-Silverman LR, Wing RR, 
Boraz MA, Kuller LH: Lifestyle intervention 
can prevent weight gain during menopause: 
Results from a 5-year randomized clinical 
trial. Ann. Behav. Med. 26, 212–220 (2003).
• Seminal study in the area of weight gain 
prevention during the menopausal years. 
Presents findings from a 5-year randomized 
clinical trial demonstrating the positive 
effects of a lifestyle intervention to prevent 
weight gain and associated risk factors.
98. Wing RR, Matthews KA, Kuller LH, 
Meilahn EN, Platinga PL: Weight gain at 
the time of menopause. Arch. Intern. Med. 
151, 97–102 (1991).
99. Mokdad AH, Serdula MK, Dietz WH, 
Bowman BA, Marks JS, Koplan JP: The 
spread of the obesity epidemic in the United 
States, 1991–1998. JAMA 282, 1519–1522 
(1999).
100. Poehlman ET, Toth MJ, Gardner AW: 
Changes in energy balance and body 
composition at menopause: a controlled 
longitudinal study. Ann. Intern. Med. 123, 
673–675 (1995).
101. Holcomb CA, Heim DL, Loughin TM: 
Physical activity minimizes the associated of 
body fatness with abdominal obesity in 
white, premenopausal women: results from 
the Third National Health and Nutrition 
Examination Survey. J. Am. Diet. Assoc. 104, 
1859–1862 (2004).
102. Ricci TA, Heymsfield SB, Pierson RN, 
Stahl T, Chowhury HA, Shapses SA: 
Moderate energy restriction increases bone 
resorption in obese postmenopausal women. 
Am. J. Clin. Nutr. 73, 347–352 (2001).
103. Shapses SA, Von Thun NL, Heymsfield SB 
et al.: Bone turnover and density in obese 
premenopausal women during moderate
Behavioral approaches to weight control: a review of current research – REVIEW
353future science group www.futuremedicine.com
weight loss and calcium supplementation. 
J. Bone Miner. Res. 16, 1329–1336 
(2001).
104. Asikainen TM, Kukkonen-Harjula K, 
Miilunpalo S: Exercise for health for early 
postmenopausal women: A systematic 
review of randomised controlled trials. 
Sports Medicine 34, 753–778 (2004).
105. Cussler EC, Going SB, Houtkooper LB 
et al.: Exercise frequency and calcium intake 
predict 4-year bone changes in 
postmenopausal women. Osteoporos. Int. 16, 
2129–2141 (2005).
106. Lovejoy JC: The menopause and obesity. 
Primary Care 30, 317–325 (2003).
• Straightforward review of the prevalence and 
consequences of obesity during menopause. 
Includes a brief summary of
recommendations for treatment in this 
population and highlights several key 
outcome studies.
107. Simkin-Silverman L, Wing RR, 
Hansen DH et al.: Prevention of 
cardiovascular risk factor elevations in 
healthy premenopausal women. Preventive 
Medicine 24, 509–517 (1995).
108. Jeffery RW, Drewnowski A, Epstein LH et al.: 
Long-term maintenance of weight loss: current 
status. Health Psychol. 19, 5–16 (2000).
109. Harvey-Berino J, Pintauro S, Buzzell P, 
Gold  EC: Effect of internet support on the 
long-term maintenance of weight loss. Obes. 
Res. 12, 320–329 (2004).
110. Tate DF, Jackvony EH, Wing RR: Effects of 
internet behavioral counseling on weight 
loss in adults at risk for Type 2 diabetes: a 
randomized trial. JAMA 289, 1833–1836 
(2003).
111. Anderson DA, Wadden TA: Treating the 
obese patient. Suggestions for primary care 
practice. Arch. Fam. Med. 8, 156–167 
(1999).
112. Ashley JM, St Jeor ST, Schrage JP et al.: 
Weight control in the physician’s office. 
Arch. Intern. Med. 161, 1599–1604 
(2001).
113. Hill JO, Wyatt H: Outpatient management 
of obesity: a primary care perspective. 
Obes. Res. 10 (Suppl 2), S124–S130 
(2002).
114. McQuigg M, Brown J, Broom J et al.: 
Empowering primary care to tackle the 
obesity epidemic: the Counterweight 
Programme. Eur. J. Clin. Nutr. 59 (Suppl.1) 
S93–S101 (2005).
